This paper aims to detect the face in the digital image with the combination of morphological operations, Local Binary Pattern descriptor and with the moment invariants. In the digital image, the detection of face has gained much importance in the last decade, with enormous applications in the field of law enforcement and security. Although, to detect the face is an extremely simple task for the human eye, automating the process to a computer requires the use of various image processing techniques. In this paper since the combined approach is used, it strengthens the detection phase and also it helps to find the symmetric property of the face. Since the face detection is the initial step for face recognition, this proposed method can be used to detect the face in recognition of the face.
INTRODUCTION
Face recognition [1] is a major area of research within biometric signal processing. A variety of approaches have been suggested for segmenting the human face from images [2] , [3] . The localization of human faces in digital images is a fundamental step in the process of face recognition. An image of a face can be considered as a set of features such as eyes, mouth, nose with constrained positions and size within an oval: an explicit model can be used. One of the simplest and fastest methods to realize the feature extraction is the projection of the image or the edge image on the vertical axis to find the eyes or the mouth and on the horizontal axis to locate the nose [4] . The most significant problem in face detection and identification is to segment the human face from its background scene. Generally there are three phases [5] for human face segmentation and detection namely, faces representation, face segmentation and face identification.
There are many closely related problems of face detection. Face localization aims to determine the image position of a single face; this is a simplified detection problem with the assumption that an input image contains only one face [6] , [7] , [8] . The goal of facial feature detection [9] , [10] is to detect the presence and location of features, such as eyes, nose, nostrils, eyebrow, mouth, lips, ears, etc., with the assumption that there is only one face in an image.
Face detection Methods
Existing techniques are available to detect faces from a single intensity or color image. There are many methods have been suggested to detect faces in a photo, but basically face detection methods [6] , [11] can be classified in to four categories:
1. Knowledge-based methods. These rule-based methods encode human knowledge of what constitutes a typical face. Usually, the rules capture the relationships between facial features. These methods are designed mainly for face localization.
2. Feature invariant approaches. These algorithms aim to find structural features that exist even when the pose, viewpoint, or lighting conditions vary, and then use to locate faces. These methods are designed mainly for face localization.
3. Template matching methods. Several standard patterns of a face are stored to describe the face as a whole or the facial features separately. The correlations between an input image and the stored patterns are computed for detection. These methods have been used for both face localization and detection.
4.
Appearance-based methods. In contrast to template matching, the models (or templates) are learned from a set of training images which should capture the representative variability of facial appearance. These learned models are then used for detection. These methods are designed mainly for face detection.
In this knowledge based approach, face detection methods are developed based on the rules derived from the researcher's knowledge of human faces. It is easy to come up with simple rules to describe the features of a face and their relationships. For example, a face often appears in an image with two eyes that are symmetric to each other, a nose, and a mouth. The relationships between features can be represented by their relative distances and positions.
Local Binary Pattern
During the past few years, local binary patterns (LBPs) [12] have aroused increasing interest in image processing and computer vision. As a nonparametric method, LBP summarizes local structures of images efficiently by comparing each pixel with its neighbouring pixels. LBP is one of the best texture methods available today. It is invariant to monotonic changes in gray-scale and fast to calculate. Its efficiency originates from the detection of different micro patterns (edges, points, constant areas etc.). LBP has already proved its worth in many applications [13] , [14] in which texture plays an important role.
The LBP operator [15] was first introduced as a complementary measure for local image contrast. The LBP operator is one of the best performing texture descriptors and it has been widely used in various applications. The first incarnation of the operator worked with the eight-neighbours of a pixel, using the value of the center pixel as a threshold. An LBP code for a neighborhood was produced by multiplying the threshold values with weights given to the corresponding pixels, and summing up the result. expression recognition and content based image retrieval with excellent success. The LBP operator has been made into a really powerful measure of image texture, showing excellent results in terms of accuracy and computational complexity in many empirical studies. A novel approach to face recognition was developed which considers both shape and texture information to represent face images [13] . The face area is first divided into several small regions from which the LBP features are extracted and concatenated into an enhanced feature vector to be used as a face descriptor. The LBP operator was originally designed for texture description. The LBP [13] operator assigns a label to every pixel of an image by thresholding the 3x3-neighborhood of each pixel with the center pixel value and considering the result as a binary number. Then the histogram of the labels can be used as a texture descriptor. 
Morphological operations
Image processing techniques have been tremendously developed during the past five decades, and among them, mathematical morphology has been continuously receiving a great deal of attention. It is because mathematical morphology provides quantitative description of geometric structure and shape, as well as mathematical description of algebra, topology, probability, and integral geometry. Mathematical morphology [17] has been proved to be extremely useful in many image processing and analysis applications. Mathematical morphology can extract image shape features, such as edges, fillets, holes, corners, wedges, and cracks, by operating with various shaped structuring elements. In industrial vision applications mathematical morphology can be used to implement fast object recognition, image enhancement, segmentation, and defect inspection.
Morphology is the study of the form of things. Morphological transforms are designed to find this structure. Morphological transforms are usually applied to thresholded data, but can equally well be defined for greyscale and colour images. There are two fundamental transforms: erosion and dilation that can be combined in two ways to give two derived operations: opening and closing. Further combinations are defined to achieve other effects.
Morphological operations firstly require a structuring element. This is simply a kernel that defines a shape, commonly a circle, square or cross; others are equally possible and may be more useful in specific circumstances.
Dilation and erosion
Dilation and erosion [18] are basic morphological processing operations. They are defined in terms of more elementary set operations, but are employed as the basic elements of many algorithms. Both dilation and erosion are produced by the interaction of a set called a structuring element with a set of pixels of interest in the image. The structuring element has both a shape and an origin.
Opening/Closing
By utilizing the processes of erosion and dilation, opening and closing [18] is simply and extension of these applications. The process of "opening" an image will likely smooth the edges, break narrow block connectors and remove small protrusions from a reference image. "Closing" an image will also smooth edges but will fuse narrow blocks and fill in holes.
Moment invariants
Shape is known as one of the most important visual features, since it enables us to recognize objects without using further information. The approach using invariant features appears to be the most promising and has been used extensively. Its basic idea is to describe the objects by a set of measurable quantities called invariants that are insensitive to particular deformations and that provide enough discrimination power to distinguish among objects belonging to different classes. Consequently, shape representation, recognition and matching are considered to be an important element in image processing field. Moment invariants were firstly introduced to the pattern recognition community in 1962 by Hu [19] , who employed the results of the theory of algebraic invariants and derived his seven famous invariants to rotation of 2-D objects. The idea of using moments in shape recognition gained prominence when Hu [19] derived a set of invariants using algebraic invariants. Shape representation methods focus either on shape boundaries (boundary-based methods) which use curvature [20] or on interior region of shape (region based methods) which use moments [21] [22] . It is possible to calculate moments [23] which are invariant under translation, changes in scale, and also rotation.
Most frequently used are the Hu [19] computed by normalizing central moments through order three, that are invariant to object scale, position, and orientation. In terms of the central moments, the seven moments are given as,
PROPOSED METHOD
Face detection is an important role and the initial step towards face recognition. In this method, the face is detected and confirmed using morphological operations, Local binary pattern and moment invariants. Using the above technique the proposed method is able to detect the face and it can find that the detected face can be symmetric to each other. In the Local Binary Pattern a binary code is produced by thresholding its value with the value of the center pixel. Normally the histogram is created to collect up the occurrences of different
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binary patterns. In this method after texture analysis, Moment invariants are applied to determine the features of the image. The proposed method is categorized into 3 important steps: i) once the input image is acquired, after thresholding, the morphological operations are applied, perform Local Binary Pattern and find moments invariants. ii)Detect the edges, perform the Local Binary Pattern and find moments invariants. iii) finally, find the invariant moments for the original face. Based on the combination of these steps, the acquired image is confirmed as face or not face. If the face is detected, then it is also able to find that both the sides are symmetric to each other.
ALGORITHM
The algorithm is implemented with the following steps for different face images in the independent database and with the other images.
Step 1: input the image as in fig.1a .
Step 2: This luminance part is then transformed to binary image with some threshold.
Step 3: After thresholding, opening and closing operations are performed to remove noise using the morphological operations as in fig.1b .
Step 4: Detect the edges using predefined edge detector as in fig 1c. Apply the binary pattern technique similar to the Local Binary Pattern to the same image.
Step 5: The edges in the image looks thickened and clear.
Step 6: find the centroid for the blob in the image. Based on the centroid divide the face vertically based on the line perpendicular to the centroid.
Step 7: The face can be divided as in fig 1d and fig 1e. Find the invariant moments for the both the parts.
Step 8: Apply LBP and find the invariant moments for the right side and left side of the Original detected face.
Step 9: Find only the invariant moments for the right side and left side of the Original detected face.
Step 10: Compare the invariant moments for the step7, step8 and step 9.
Step 11: Based on the threshold value and the Euclidean distance, face is detected and predicted that it is symmetric to each other.
EXPERIMENTAL RESULTS AND DISCUSSION
The algorithm is evaluated and tested with the Indian face database and with the number of faces acquired from the web. The proposed method is evaluated using different images with various dimensions. The system is able to detect the face and not face with the initial step of morphological operations and the texture and shape features are extracted with the Local Binary Pattern and Moment invariants. If the face is detected then it is able to determine it is symmetric to each other. Table I . shows the moment invariants when the image is detected as face. It shows similarity of the values for the image using moment invariants. Based on these values and with thresholding , it is able to detect the face image as face and the other image which is not a face image is detected as not a face. Table II shows the detection evaluation results based on the proposed method which shows the four possible classifications, a true positive, a true negative, a false positive, a false negative. In order to evaluate the performance of this proposed method the performance metrics include precision and recall as shown in Table III were used. Other performance metrics [24] include precision and recall defined as follows: In the field of information retrieval, precision is the fraction of retrieved documents that are relevant to the search:
Precision = TP / TP+FP
Recall in information retrieval is the fraction of the documents that are relevant to the query that are successfully retrieved.
Recall = TP / TP+FN
A number of model performance metrics can be derived from the confusion matrix. The most common metric is accuracy defined by Accuracy=TP +TN / TP+TN+FP+FN 
COMPARISONS OF EXPERIMENTAL RESULTS BY VARIOUS METHODS
The main aim of the proposed face detection algorithm is to combine the various techniques to detect the face in the given image and to reduce the false positive rates which help in recognition of the face. The following Table IV shows the comparison results of the various methods, and the proposed method shows the better accuracy compared with other methods to detect the face and the fig 3. is the histogram which explains the comparison between the proposed method and previous methods. From this histogram, we can see our proposed method has the highest and the detection rate of 95.71% 
CONCLUSION
The proposed method is very simple and is able to detect the face with frontal views. The key idea is to detect the face and the non face. Even though the face is difficult to detect, since the shape and the texture characteristics are extracted as features using Local Binary Pattern and the moment invariants it strengthens the detecting phase. This method can be used in recognition of the face. Thus the average accuracy of the proposed method is 95%. In future research, the complicated pose variations; side face can be included for the same. This method can extend in future to determine the human face in the complex background with more datasets. 
